organic compounds 



9 



Acta Crystallographica Section E 

Structure Reports 
Online 

ISSN 1600-5368 

4'-Acetyl-3"-carbamoyl-[1 ,1 ':3;i 
terphenyl]-2-carboxylic acid 

Yoshinobu Ishikawa,"* Nanako Yoshida and Takafumi 
Suzuki 

School of Pharmaceutical Sciences, University of Shizuoka, 52-1 Yada, Suruga-ku, 
Shizuoka 422-8526, Japan 

Correspondence e-mail: ishi206@u-shizuoka-ken.ac.jp 
Received 8 July 2013; accepted 24 September 2013 



Key indicators; single-crystal X-ray study; T = 1 00 K; mean o-(C-C) = 0.004 A; 
disorder in main residue; R factor = 0.050; wR factor = 0.132; data-to-parameter 
ratio = 14.2. 



In the title wi-terphenyl derivative, C22H17NO4, the dihedral 
angles between the aromatic rings of the benzoic acid- 
acetophenone, acetophenone-benzamide and benzoic acid- 
benzamide units are 45.39 (8), 48.02 (8) and 42.93 (8)°, 
respectively. The carbamoyl and carboxyl groups are disor- 
dered with a refined occupancy ratio of 0.558 (15):0.442 (15). 
In the crystal, molecules are linked through O— H- ■ O and 
N— H- ■ -O hydrogen bonds between terminal carboxyl and 
carbamoyl groups in a bidentate manner, and antiparallel 
helices are formed which extend along the 6-axis direction. 

Related literature 

For background to this study, see: Ishikawa & Fujii (2011). For 
related structures, see: Schnobrich et al. (2010); Fun et al. 
(2012); Liu et al. (2013). For the biological activity of a related 
compound, see: Tomassini et al. (1994). 




HO-^O 



Experimental 

Crystal data 

C22H17NO4 
Mr = 359.38 
Monoclinic, P2Jc 
a = 13.076 (4) A 



Z = 4 

Mo Ka radiation 
/J. = 0.09 mm"' 

Data collection 

Rigaku AFC-7R diffractometer 
4953 measured reflections 
4026 independent reflections 
2389 reflections witli > 2a(F^) 

Refinement 

R[F^ > 2aiF^)] = 0.050 

wR(F^) = 0.132 

S = 1.01 

4026 reflections 

284 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



r = 100 K 

0.38 X 0.25 X 0.20 mm 



R,„, = 0.014 

3 standard reflections every 150 
reflections 

intensity decay: 0.6% 



10 restraints 

H-atom parameters constrained 
Ap^,,^ = 0.23 e A"' 
APmm = -0.34 e A"' 



D-H- - A 


D-H 


H- ■ A 


D-A 


D-H- - A 


025A-m5A- ■ onA' 


0.84 


1.72 


2.544 (9) 


168 


025B-H25B- ■ 027^' 


0.84 


1.72 


2.546 (8) 


167 


N23/l-H23/l---024^" 


0.88 


1.80 


2.661 (8) 


166 


N23B-H23C- ■ 0243" 


0.88 


1.83 


2.667 (10) 


161 


Symmetry codes: (i) —x + 


1..V + J, -j4 


-l;(li) -x+l,y 







b = 20.581 (5) A 
c = 6.725 (3) A 
P = 104.10 (3)° 
V = 1755.2 (9) A^ 



Data collection: WinAFC (Rigaku, 1999); cell refinement: 
WinAFC; data reduction: WinAFC; program(s) used to solve struc- 
ture: SIR2008 (Burla etai, 2007); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: CrystalStructure 
(Rigaku, 2010); software used to prepare material for publication: 
CrystalStructure . 

This work was partly supported by Grants-in-Aid (No. 
24590141 to YI) for Scientific Research from the Japan Society 
for the Promotion of Science. We acknowledge the University 
of Shizuoka for instrumental support. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: RN2118). 
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Acta Cryst. (2013). E69, ol596 [doi:10.1107/S1600536813026482] 

4 '-Acety 1-3 "-carbamoyl- [1,1 ':3',1 "-terphenyl]-2-carboxylic acid 
Yoshinobu Ishikawa, NanakoYoshida and Takafumi Suzuki 

1 . Comment 

Aryl diketo acids are known to inhibit influenza viras endonuclease (Tomassini et al. 1994). According to our inhibitor 
design targeting this metalloenzyme (Ishikawa & Fujii 2011), we synthesized the title compound by hydrolysis of methyl 
4'-acetyl-3"-carbamoyl-[l,r:3',l"-terphenyl]-2-carboxylate, where the /n-terphenyl derivatives are the synthetic 
intermediates of a final m-terphenyl diketo acid. The dihedral angles between A (C1/C2/C3/C4/C5/C6) and B 
(C7/C8/C9/C10/C11/C12), B and C (C13/C14/C15/C16/C17/C18), and Aand C rmgs are 45.39 (8), 48.02 (8) and 42.93 
(8)°, respectively (Fig. 1). The carbamoyl and carboxyl groups are disordered with a refined occupancy ratio of 0.558 
(15) (A): 0.442 (15) (B). In the crystal, anti-parallel helices are formed through intermolecular 0-H - O and N-H - O 
hydrogen bonds between terminal carboxylic acid and carbamoyl groups in a bidentate manner (Table 1), and align 
parallel to the b axis (Fig. 2 and 3). 

2. Experimental 

Methyl 4'-acetyl-3"-carbamoyl-[l,r:3',l"-terphenyl]-2-carboxylate (2.70 mmol) was dissolved in a mixture of 10 M 
NaOH (40 ml), 2-propanol (20 ml) and THF (20 ml), which was then refluxed overnight. The reaction mixture was 
cooled to room temperature, and acidified (pH = 4) with 2 M HCl. After the mixture was extracted with ethyl acetate, the 
organic layer was washed with water and brine, and dried over anhydrous Na2S04. Concentration of the organic solution 
gave the title compound (yield 94%). Single crystals suitable for X-ray diffraction were obtained by slow evaporation of 
an acetone/n-hexane solution of the compound at room temperature. 

3. Refinement 

The hydrogen atoms of phenyl groups were placed in geometrical positions [C-H 0.95 A, f/iso(H) = 1.2L'eq(C)], and 
refined usmg a riding model. Hydrogen atoms of methyl group were found in a difference Fourier map, and a rotating 
group model was applied with distance constraint [C-H = 0.98 A, L'iso(H) = 1.2L'eq(C)]. The carbamoyl and carboxyl 
groups were disordered, and the occupancies of carbamoyl and carboxyl groups were determined to 0.558 (15) for A and 
0.442 (15) for B. Hydroxyl hydrogen atoms for both parts, A and B, were found in a difference Fourier map, and a 
rotating group model was applied with distance constraint [0-H 0.84 A, C/iso(H) = 1.2(7eq(0)]. The hydrogen atoms of A 
and B parts of carbamoyl group were placed in geometrical positions [N-H 0.88 A, (/iso(H) = 1.2C/eq(N)], and refined 
using a riding model. 

Computing details 

Data collection: WinAFC i^gaka, 1999); cell refinement: WinAFC {Rig^k\^, 1999); data reduction: WinAFC {Kigaka, 
1999); program(s) used to solve structure: SIR2008 (Burla et al, 2007); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: CrystalStructure (Rigaku, 2010); software used to prepare material for 
pubHcation: CrystalStructure (Rigaku, 2010). 



Acta Cryst. (2013). E69, ol596 



sup-1 



supplementary materials 




Figure 1 

The molecular structure of the title compound, with displacement ellipsoids drawn at the 50% probability level. 
Hydrogen atoms are shown as small spheres of arbitrary radius. Disordered atoms are discriminated with A/B notation, 
and the minor disordered form B is drawn as dashed bonds. 




Figure 2 

A crystal packing view of the title compound. Intermolecular 0-H - O and N-H - 0 hydrogen bonds are represented by 
dashed lines only for the disordered form A for clarity. 
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Figure 3 

A crystal packing view of the title compound represented by a sphere model. Anti-parallel helices align parallel to the b 
axis. The disordered form B is not shown for clarity. 

4'-Acetyl-3"-carbamoyl-[1,1 ':3',1 "-terphenyl]-2-carboxylic acid 



Crystal data 

C22H17NO4 
M,= 359.38 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 13.076 (4) A 
6 = 20.581 (5) A 
c = 6.725 (3) A 
y9= 104.10(3)° 
V= 1755.2 (9) A3 
Z = 4 



F(000) = 752.00 

Z),= 1.360 Mgm-3 

Mo Ka radiation, 1 = 0.71069 A 

Cell parameters from 25 reflections 

61= 16.0-17.4° 

fi = 0.09 mm-' 

T= 100 K 

Plate, colorless 

0.38 X 0.25 y- 0.20 mm 
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Data collection 

Rigaku AFC-7R 
diffractometer 
m scans 

4953 measured reflections 
4026 independent reflections 
2389 reflections with > 2a{F) 
i?i„. = 0.014 

Refinement 

Refinement on 
RIF" > 2(7(i^)] = 0.050 
wi?(i^) = 0.132 
S= 1.01 

4026 reflections 

284 parameters 
10 restraints 

Primary atom site location: structure-invariant 
direct methods 



^max 27.5 

A = -16^16 
k=0^26 
/ = -8^4 

3 standard reflections every 150 reflections 
intensity decay: 0.6% 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = \IW{F^) + (0.0495P)2 + O-eOlSP] 

where P = (i^o' + 2Fc2)/3 
(A/ff)„^< 0.001 
A/)n,^ = 0.23 e 
Ap^n = -0.34 e 



Special details 

Refinement. Refinement was performed usmg all reflections. The weighted i?-factor {wK) and goodness of fit {S) are 
based on F^. if-factor (gt) are based on F. The threshold expression of 7^ > 2.0 aiF^') is used only for calculating ^-factor 
(gt). 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 




Occ. (<1) 


024A 


0.7288 (6) 


0.7406 (4) 


0.6288 (14) 


0.053 (4) 


0.558 (15) 


024B 


0.6566 (6) 


0.6441 (4) 


0.572 (3) 


0.040 (4) 


0.442 (15) 


025A 


0.6540 (7) 


0.6429 (4) 


0.558 (3) 


0.056 (4) 


0.558 (15) 


025B 


0.7277 (6) 


0.7431 (4) 


0.6298 (14) 


0.029 (3) 


0.442 (15) 


026 


0.72444 (13) 


0.41418(8) 


-0.1531 (3) 


0.0419 (4) 




027A 


0.5183 (2) 


0.20108 (10) 


0.0987 (13) 


0.0431 (17) 


0.558 (15) 


027B 


0.4504 (3) 


0.29447 (17) 


0.0312(17) 


0.039 (3) 


0.442 (15) 


N23A 


0.44490(18) 


0.30101 (11) 


0.0760(13) 


0.0293 (18) 


0.558 (15) 


N23B 


0.5187 (3) 


0.19802 (9) 


0.1589 (13) 


0.036 (2) 


0.442 (15) 


CI 


0.87031 (17) 


0.59106 (10) 


0.6538 (4) 


0.0341 (5) 




C2 


0.83737 (17) 


0.64963 (10) 


0.7265 (4) 


0.0365 (6) 




C3 


0.89855 (19) 


0.67828(11) 


0.9030 (4) 


0.0433 (6) 




C4 


0.9899 (2) 


0.64923 (12) 


1.0133 (4) 


0.0468 (7) 




C5 


1.02260(19) 


0.59176 (12) 


0.9444 (4) 


0.0465 (6) 




C6 


0.96413 (18) 


0.56329(11) 


0.7670 (4) 


0.0411 (6) 




C7 


0.81424 (17) 


0.55911 (10) 


0.4596 (4) 


0.0328 (5) 




C8 


0.79962 (16) 


0.49204(10) 


0.4560 (4) 


0.0317(5) 




C9 


0.75198 (16) 


0.45849 (10) 


0.2784 (4) 


0.0310(5) 




CIO 


0.71633 (16) 


0.49374 (10) 


0.0949 (4) 


0.0328 (5) 




Cll 


0.72897 (18) 


0.56122(10) 


0.0999 (4) 


0.0390 (6) 




C12 


0.77824(17) 


0.59325 (10) 


0.2770 (4) 


0.0372 (6) 




C13 


0.73748 (18) 


0.38695 (10) 


0.2912 (4) 


0.0327 (5) 




C14 


0.64108 (18) 


0.35803 (10) 


0.2106(4) 


0.0347 (5) 
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^1 c 

CiD 




u./9uyo (10) 


A ^^^O ^A\ 

yj.lZZiS (4) 


A An 1 
U.U3 /i (0) 




Cio 


n T 1 1 0 /OA 

U. /iJo (z) 


0.25265 (10) 


All A/C t A\ 

U.iiyo (4) 


0.0395 (0) 




CI / 




0.2815 / (11) 


U.4053 (4) 


0.04 iz (0) 




CIS 




t\ "3/1010 ^^ {\\ 
0.34818 (10) 


A 0 Al T / A\ 

U.3yi / (4) 


A AO id 

0.030Z (0) 






A n'j A f\Z f 1 o\ 

U. /34Uj (Id) 


0.68032 (8) 


A iCI 1 0 /' A\ 

U.oJlo (4) 


A A1 01 

0.03o3 (0) 


A ceo /I C\ 

0.55o (15) 


C19B 


A /I AC /I 0\ 

0.73405 (18) 


0.68032 (8) 


0.6318 (4) 


A AO 0 0 //'\ 

0.0383 (6) 


A /I/IO /1C\ 

0.442 (15) 


C20 


0.67702 (18) 


0.46037(11) 


A 1 A/'ZT / A\ 

-0.1066 (4) 


0.0375 (6) 




C21 


0.5798 (3) 


0.48606 (14) 


-0.2520 (5) 


A ACA1 /0\ 
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C22A 
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0.0404 (0) 
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0.558 (15) 
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0.26103 (7) 
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0.0404 (6) 


A A A /1C\ 

0.442 (15) 


H3 


0.8771 


n 71 'in 
U. / loO 




0.9484 


0.0520* 




TT /I 

H4 


1.0299 


U.DOO / 




1.1358 


0.0562* 




TTC 

H5 


1 AO C ^ 

1.0856 


U.J / Id 




1 A 1 A 1 

1.0191 


A AC CO* 

0.0558* 




H6 


0.9882 






A AT 

0.7207 


A A /I AO Ht 

0.0493* 




TTO 

H8 


0.8232 


0.4683 




0.5799 


A AO 0 A A 

0.0380* 




TT 1 1 

Hll 


A T A'^ A 

0.7029 


0.5856 




A A'l 'I A 

-0.0220 


A A /I /"T * 

0.0467* 




TT 1 ^ 


A nono 


0.6390 




A '^n A 0 

0.2748 


A r\ A A £^ik 

0.0446* 




TT 1 A 

H14 


0.5823 


0.3841 




0.1463 


A A /I 1 T* 

0.0417* 




TT 1 Z" 

H16 


0.7060 


0.2069 




A 0 'I T A 

0.3270 


A A /I * 

0.0477* 




TT 1 n 

H17 


0.8678 


0.2556 




0.4738 


A A/1 AC* 

0.0495* 




TT1 0 


0.8882 


0.3676 




0.4513 


A AvI 0 /I * 

0.0434* 




TT'^ 1 A 

H21A 


0.5205 


0.4843 




A 1 O^A 

-0.1869 


A AT 1 A* 

0.0710* 




H21B 


0.5637 


0.4595 




-0.3768 


A AT 1 A rfs 

0.0710* 




H21C 


0.5917 


0.5312 




-0.2874 


A AT 1 A* 

0.0710* 






yj.jyyj 


0.6656 










H25B 


0.6661 


0.7545 




0.5711 


0.0344* 


0.442 (15) 


H23A 


0.3819 


0.2857 




0.0173 


0.0352* 


0.558 (15) 


H23B 


0.4538 


0.3429 




0.0999 


0.0352* 


0.558 (15) 


H23C 


0.4586 


0.1777 




0.1099 


0.0430* 


0.442 (15) 


H23D 


0.5739 


0.1763 




0.2283 


0.0430* 


0.442 (15) 


Atomic displacement parameters (A^) 








IP' 






JJ23 


024A 


0.075 (7) 


0.026 (5) 


0.059 (6) 


0.005 (4) 


0.016 (5) 


0.019 (4) 


024B 


0.021 (5) 


0.011 (5) 


0.092 (10) 


0.005 (4) 


0.020 (5) 


0.011 (5) 


025A 


0.056 (7) 


0.044 (6) 


0.072 (7) 


-0.010(5) 


0.022 (5) 


-0.019 (5) 


025B 


0.023 (5) 


0.027 (5) 


0.036 (6) 


-0.007 (4) 


0.007 (4) 


-0.024 (4) 


026 


0.0500(10) 


0.0378 (9) 


0.0382 (9) 


-0.0020 (8) 


0.0114(8) 


0.0018 (8) 


027A 


0.063 (3) 


0.031 (3) 


0.051 (4) 


-0.0162(18) 


0.0434 (19) 


-0.0064 (16) 


027B 


0.053 (4) 


0.046 (4) 


0.018 (5) 


-0.011 (3) 


0.008 (3) 


-0.002 (3) 


N23A 


0.041 (3) 


0.028 (3) 


0.019 (4) 


-0.010(2) 


0.008 (2) 


-0.0085 (18) 


N23B 


0.058 (4) 


0.029 (3) 


0.034 (4) 


-0.017 (3) 


0.037 (3) 


-0.004 (2) 


CI 


0.0366 (12) 


0.0280(11) 


0.0404 (13) 


-0.0046 (10) 


0.0148 (10) 


0.0007 (10) 


C2 


0.0403 (13) 


0.0293 (12) 


0.0439 (14) 


-0.0054(10) 


0.0181 (11) 


0.0012 (10) 


C3 


0.0524 (16) 


0.0336(13) 


0.0480 (15) 


-0.0097(11) 


0.0199(13) 


-0.0023 (11) 


C4 


0.0489(15) 


0.0483 (15) 


0.0432 (14) 


-0.0182(13) 


0.0110(12) 


-0.0042 (12) 


C5 


0.0377 (14) 


0.0498 (15) 


0.0501 (15) 


-0.0048 (12) 


0.0074 (12) 


0.0027 (13) 


C6 


0.0383 (13) 


0.0379 (13) 


0.0490(15) 


0.0003 (11) 


0.0144(11) 


0.0010(11) 
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A A1 nc\ 

0.03 /y 


(A1\ 

(13) 


A A A 1 C / 1 1 A 

O.OOlj (11) 


A AO /II /I OA 

0.0z43 (Iz) 


A AA/1 1 /I AA 

0.0041 (10) 


Cl / 


A ACOA 


(16) 


0.U304 (Iz) 


A A'2'7A 

0,03 /y 


(13) 


A AAA/C /I 1 A 

o.ooyo (11) 


A A1 t\ OA 

O.Olo/ (Iz) 


a aac/c /i aa 
O.OOjo (10) 




A A /I 


(14) 


A A1 11 /I OA 

U.U331 (Iz) 


A A1 AA 

0.0300 


(A OA 

(12) 


A AA1 O /"I AA 

0.003z (10) 


A AAOjC {\ AA 

O.OOoo (10) 


A AAOT /I AA 

O.OOz / (10) 


riQA 








0 041 8 




0 OOOR (\ 1 ^ 


0 091 9 (\7\ 


0 0014 n n 


C19B 


0.0482 


(15) 


0.0301 (12) 


0.0418 


(14) 


0.0008(11) 


0.0212 (12) 


0.0014(11) 


C20 


0.0422 


(13) 


0.0323 (12) 


0.0367 


(13) 


-0.0045 (10) 


0.0073 (11) 


0.0100(10) 


C21 


0.0612 


(18) 


0.0556(17) 


0.0493 


(16) 


0.0034 (14) 


-0.0085 (14) 


0.0086 (14) 


C22A 


0.0607 


(16) 


0.0354 (13) 


0.0330 


(13) 


-0.0072 (12) 


0.0267 (12) 


-0.0012(11) 


C22B 


0.0607 


(16) 


0.0354 (13) 


0.0330 


(13) 


-0.0072 (12) 


0.0267 (12) 


-0.0012(11) 



Geometric parameters (A, °) 



n9AA PIQA 

vJZ-H-iT. V 1 7/\ 


1 9d9 


PI 4 PI ^ 


1 ^Q^ C\\ 




1 94^ (%\ 




1 '^SS ^4^ 


025A— C19A 


1.296 (9) 


C15— C22A 


1.478 (3) 


025B— C19B 


1.295 (8) 


C15— C22B 


1.478 (3) 


026— C20 


1.217(3) 


C16— C17 


1.382 (4) 


027A— C22A 


1.250(3) 


C17— C18 


1.386 (3) 


027B— C22B 


1.250 (6) 


C20— C21 


1.498 (4) 


N23A— C22A 


1.320 (3) 


025A— H25A 


0.840 


N23B— C22B 


1.320 (3) 


025B— H25B 


0.840 


CI— C2 


1.407 (4) 


N23A— H23A 


0.880 


CI— C6 


1.399 (3) 


N23A— H23B 


0.880 


CI— C7 


1.486 (3) 


N23B— H23C 


0.880 


C2— C3 


1.390 (3) 


N23B— H23D 


0.880 


C2— C19A 


1.487 (3) 


C3— H3 


0.950 


C2— C19B 


1.487 (3) 


C4— H4 


0.950 


C3— C4 


1.379 (4) 


C5— H5 


0.950 


C4— C5 


1.376(4) 


C6— H6 


0.950 


C5— C6 


1.381 (4) 


C8— H8 


0.950 


C7— C8 


1.393 (3) 


Cll— HI 1 


0.950 


C7— C12 


1.393 (3) 


C12— H12 


0.950 


C8— C9 


1.389 (3) 


C14— H14 


0.950 


C9— CIO 


1.409 (3) 


C16— H16 


0.950 


C9— C13 


1.490 (3) 


C17— H17 


0.950 


CIO— Cll 


1.398 (3) 


CI 8— HI 8 


0.950 


CIO— C20 


1.494 (3) 


C21— H21A 


0.980 


Cll— C12 


1.376 (3) 


C21— H21B 


0.980 


C13— C14 


1.380 (3) 


C21— H21C 


0.980 


C13— C18 


1.396 (3) 
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Oz4A"Ll 


'J CIA 

J. 574 


(8) 


TvTTTTJ TT1 An 


O C AAT 

3.5997 


024A--C3 


2.824 


(8) 


N23B--H21B"' 


3.3147 


024B---C1 


2.924 


(8) 


o n Ty^ ^Tiviii 

N23B--H25B™' 


2.7850 


U24B--C3 


3.468 


/I A\ 

(10) 


jN23B"-H25B"^ 


3.4966 


U24B-C7 


2.939 


(11) 


1 TT 1 1 X 


1 A A £A 

3.4469 


024B---C12 


3.016 


(15) 


I T T 1 Ovi 

C1---H18" 


3.5052 


025A--C1 


2.943 


(9) 


TTOi 

C2 - ffi' 


3.4055 


025A-C3 


3.537 


(10) 


'I T T 1 1 X 

C2-H11'' 


O A'^ O 

3.0228 


(Jz5A"C7 


2.913 


/ 1 1 \ 

(11) 


T T 1 1 X 


3.3268 


025A---C12 


2.960 


(14) 


O I 1 1 X 

C3-H12'' 


3.2816 


025B •••C3 


^ OCA 

2.854 


(8) 


/"lO TTITxiii 

C3--H17 


3.3647 


026-C9 


2.979 


(3) 


A T T 1 'Ix 

C4---H12'' 


3.5193 


(JzO'-'Cll 


1 A £ C 

3.465 


(3) 


A TT 1 Txiii 

C4"'H17 


2.8615 


026 - en 


3.003 


/">\ 

(3) 


/~i A TT 1 Olfiv 

C4-"H18™^ 


3.5814 


026---C14 


3.131 


(3) 


C TT/'xiv 

C5--H6''"^ 


3.3034 


027A-C16 


2.831 


(5) 


C TTOxiv 


3.5616 


Oz7B-"Ci4 


'I O 1 /I 

2.ol4 


(5) 


C TT 1 Ovi 

C5---H18 


3.2642 


N23A--C14 


2.765 


Z' A\ 

(4) 


TTCxiv 

C6-H5"^ 


3.2642 


N23B---C16 


2.756 


(4) 


/' T T 1 O vi 

C6-H18 


3.0479 


C1--C4 


OAT 

2.807 


/ A\ 

(4) 


r~^n TT^vi 


3.5474 


C2---C5 


2.775 


(4) 


C8---H6" 


"J O AC 

3.2895 


C2---C12 


3.153 


(4) 


f~^Ci TT^IT^X 

C8---H21B'' 


1 CC\A A 

3.5940 


C3-C6 


2.749 


/ A\ 

(4) 


C9-H5" 


3.3115 


C6---C8 


O A A'J 

2.993 


(3) 


/^A TTzTvi 


1/11 CA 

3.4150 


L7--C10 


O 1 T 

2.817 


(3) 


1 A TTCvi 

L10--H5" 


3.1732 


C7--C19A 


3.042 


/ON 

(3) 


/- ■> 1 f\ TT-^ 1 A vii 

C10---H21A''" 


1 TOOT 

3.3333 


C7-C19B 


3.042 


/ON 

(3) 


11 T T'^ 1 A xii 

C11---H21A''" 


3.5766 




2.746 


^ A\ 

(4) 


1 1 T TO T A xii 

Cil'-'H23A 


1 /I n tin 


C8--C16 


T AIT 

3.017 


/IN 

(3) 


1 TT'^ITixii 

C11"*H23B 


111 TA 

3.1379 


C9-C12 


2.795 


(3) 


/— 1 1 TT-^^T^ii 

C12-H25B' 


3.5920 


C10-C14 


3.122 


/ON 

(3) 


1 '~\ TT-^O A xii 

C12--H23A''" 


3.5335 


C11--C21 


'> AAA 

3.090 


/ A\ 

(4) 


C13-"H5^ 


3.5754 




'? \ AO 

3.148 


(4) 


r^'\ A T T 1 

C14--H16 


T 1 AO 

3.1983 


C12--C19B 


3.148 


(4) 


1 ,1 TTT>T~\v 

C14"-H23D^ 


3.2254 


C13-C16 


2.793 


(3) 


i~\ -AT T T 1 /'v 

C15--H16 


3.0667 


L13--C20 


'> AA^ 

3.006 


/ A\ 

(4) 


C TT'^IT^V 


T Azn 

3.2963 


C14---C17 


l.ibb 


/^ \ 

(4) 


1 TT 1 /Tv 


1 O ATA 

3.3930 


C14---C20 


3.114 


/ /I \ 

(4) 


I T T 1 y'ix 

C16-H16 


3.5377 


C15---C18 


2.764 


(4) 


C16-H17'^ 


3.4310 


(J24A"(J24A 


3.385 


/I A\ 

(14) 




3.1856 


/~\^ A A /^'l ^ A li 

(J24A-U24A 


3.385 


/I /1\ 

(14) 


1 ^ TT /Ixiv 


^ Ai 

3.4373 


024A---027A'" 


3.322 


/o\ 

(8) 


■> I ^7 T T 1 y'ix 

C17--H16 


3.4376 


024A--N23A"' 


2.661 


(8) 


/~1 1 ^7 T T 1 TV 

C17— H17^ 


3.2638 


U24A---JN2iA 


j.468 


(12) 


/"^ 1 O U A xiv 


3.312/ 


024A-C3' 


3.415 


(10) 


C19A-H3' 


3.2358 


024A-C12" 


3.576 


(8) 


C19A-H1P 


3.1387 


024A-C22A" 


3.385 


(8) 


C19A-H23A"' 


2.6965 


024B-027B"' 


3.398 


(8) 


C19A-H23A" 


3.1779 


024B"027B'^ 


3.535 


(19) 


C19A-H23B" 


3.4180 
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2.677 


(10) 


C19B--H3 


3.2358 


024B--C22B'" 


3.427 


(8) 


C19B--H1P 


3.1387 


025A--027A™ 


2.544 


(9) 


C19B---H25B'' 


0 C AC 

3.5495 


(J25A--N23A 


3.537 


(8) 


^ 1 ATI Ty^OOiii 

C19B---H23L. 


2.6446 




3.255 


(17) 


/"'OA TTCv! 

C2U--H5 


0 AO C C 

3.0855 


025A---C22A'" 


3.404 


(8) 


/" ■ -\ /••» TTOvii 


3.1757 


025B---025B' 


3.374 


/I A\ 

(14) 


/~l'^A TT1 Z'V 

C20"-H16^ 


3.5037 


025B-025B" 


3.374 


(14) 


C20-H23D^ 


3.1993 


(Jz5B"(Jz7B 


2.546 


(8) 


/^■^ 1 T T 1 y1 xii 


0 C 0 A 1 

3.5891 


TV *) "r*iii 

025B-N23B"' 


3.459 


/OX 

(8) 


/^'^ 1 TT'^ 1 A xii 

C21--H21A™ 


3.5627 


025B - Ci' 


1 Af\A 

3.404 


(9) 


C21-"H21B'° 


2.9537 


025B-C12" 


3.527 


(8) 


C21-H21C 


0 0 T A A 

3.3709 


Oz5B"CzzB 


3.369 


(7) 


C2i"H23D 


3.3449 


026-"N23B^ 


3.537 


/ A\ 

(4) 


/"^'^'^ A TT1 /'V 

C22A"-H16^ 


3.5231 


026-C5" 


3.265 


/OX 

(3) 


i^'l'l A TJ'^C A viii 

C22A---H25A™' 


C AO 1 

2.5981 


/~\'^/' /^Ovii 

026--C8™ 


3.421 


(3) 


/^'l'^ A Ty^C A iv 

C22A---H25A™ 


3.5196 


026---C16 


3.439 


(3) 


C22B"-Hlo 


0 CTl 1 

3.5231 


/"V^T A A A viii 

027A--024A™ 


3.322 


(8) 


/~i/**/^-pi Ty^ ^nviii 

C22B--H25B™' 


2.5455 


027A---025A™' 


2.544 


(9) 


C22B-H23D* 


3.1807 


Oz7A"'JNz3A^ 


3.410 


(12) 


TTT r"*'^ /I A ii 

H3- 024A 


2.6611 


i^'^n A 'KT'^'J A ix 


3.568 


(12) 


TT'^ /"V^Cnii 

H3"*(J25B 


2.6611 


027A-"C14^ 


3.592 


(8) 


TT1 /~i'*»ii 

H3--C2'' 


0 A f\C C 

3.4055 


027A---C15^ 


3.209 


(9) 


TTO 1 A A ii 

H3--C19A" 


3.2358 


/~\T7 A 1 r\ A viii 

(Jz7A'"CiyA^ 


3.314 


/ /I \ 

(4) 


XT'? /~' 1 AT~>ii 


0 C 0 

3.2358 


(Jz7A"CzzA^ 


3.282 


(9) 


TTT TT1 1 X 

H3"'H11 


CAT /I 

3.5974 


027B-024B™' 


3.398 


(8) 


T TO T T 1 'I X 

H3-H12'' 


3.1803 


027B-024B"^ 


3.535 


(19) 


T TO T T 1 '^ii 

H3---H12" 


3.2642 


"7T~> /^'^ CT)viii 


2.546 


(8) 


TTI TT1 ^xiii 

H3'"H17 


0 O O 

3.3367 


Uz7B-"Nz3B^ 


2.860 


(14) 


H3--H25B 


3.1162 


027B-C19B™' 


3.354 


(5) 


T TO T T'^ 0 A iv 

H3--H23A" 


3.4509 


027B---C22B^ 


3.305 


/ 1 1 \ 

(11) 


T T d 1 ^xiii 

H4---C17 


3.1856 


XT'^'^ A f^'^ A A viii 


2.661 


(8) 


TTA i^t 'Txiv 


3.4373 


XT'>'5 A /^'^ A A iv 

N23A-"U24A"^ 


3.468 


(12) 


Tl A f~^1 Oxiv 


3.3127 


■KTT> A /^IC A viii 

N23A---025A™' 


3.537 


(8) 


T T d T T 1 '^x 

H4---H12'' 


3.5653 


XTn A C A iv 

N23A---025A" 


3.255 


(17) 


T T /I T T 1 /'xiii 

H4--H16 


3.4913 


N23A"*027A^ 


3.568 


(12) 


XT /I TT1 'Txiii 


2.4525 


XTn A /^T7 A ix 

Nz3A"-027A 


3.410 


(12) 


JJ A T T 1 'Txiv 


0 AzT /I A 

3.0649 


XTIO A 1 C\ A viii 

N23A---C19A™' 


3.465 


(4) 


T T /I T T 1 Oxiv 

H4-H18 


2.8227 


XTT> A 1 r\ A iv 

N23A---C19A'" 


3.424 


(8) 


TTC /^'^/'vi 

H5---026 


2.4442 


XT^'^T> /"^'^ y1 T^viii 

N23B"*(J24B™ 


2.677 


(10) 


TTC /~^^xiv 

H5*"Co 


3.2642 


XTT?T> /^oc"r>viii 

Nz3B"025B^ 


3.459 


(8) 


TTC /^Avi 


3.3115 


N23B---026 


3.537 


(4) 


TTC 1 Avi 

H5---C10 


3.1732 


N23B"-027B'^ 


2.860 


(14) 


TTC 1 0 vi 

H5 - Cn" 


3.5754 


JNZ3rs---Cl J 


3.5 / / 


(9) 


H5-C20 


0 AO C C 

3.1)855 


N23B-C19B™' 


3.424 


(5) 


H5-H6™ 


2.9459 


N23B-C22B'^ 


3.247 


(9) 


H5-H8™ 


2.7928 


C3 •■•024A' 


3.415 


(10) 


H5 ■ HIS^ 


3.4956 


C3 -025B" 


3.404 


(9) 


H6-C5''™ 


3.3034 


C5-026" 


3.265 


(3) 


H6-C7" 


3.5474 
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3.421 (3) 


H6-C8 


3.2895 


C12--024A' 


3.576 (8) 


H6-C9" 


3.4150 


C12--025B' 


3.527 (8) 


H6-"H5™^ 


C\A CC\ 

2.9459 


C14--U27A 


3.592 (8) 


TT^ TT^vi 

Ho " Ho 


3.2114 


L15---027A 


3.209 (9) 


TTz:; TTOvi 

H6-"Ho 


3.5529 


C15---N23B™ 


3.577 (9) 


T T/' T T 1 Ovi 

H6---H18 


3.1384 


C15—C16^ 


3.294 (4) 


TTO ^^'^itTx 

H8--026 


it" A /I O 

2.6948 


C15---C22A"' 


3.492 (4) 


TTO r^Cx'w 

H8-C5''" 


3.5616 


Cl5"LzzB 


3 Ay 2 (4) 


TTO O Ax 


3.1/5/ 


Ci6-026"' 


3.439 (3) 


TTO TT^xiv 


O T A'l O 

2.7928 


C16—C15'^ 


3.294 (4) 


TTO TT/'vi 

H8--H6" 


3.5529 




3.364 (4) 


T TO T T1 1 T~J X 

H8-H21B'' 


3.4797 


Clo"-Clo 


3.364 (4) 


TTO T T'^ 1 /^x 

Ho-'HzlC 


1 C ATO 

3.5978 


C16—C17^ 


3.397 (4) 


TT1 1 /~i'^/(T^vii 

H11---024B™ 


^ AAA'^ 

2.9092 


1 /^T^ A ix 

C16--C22A™ 


3.594 (4) 


T T 1 1 C A vii 

H11---025A™ 


2.9801 


C16-C22B"' 


3.594 (4) 


TT1 1 /^^TT~Jxii 

H11-027B™ 


3.1717 


1 T /"^ 1 zTix 


3.397 (4) 


TT 1 1 XTO T A xii 

Hil"'Nz3A 


1 AA^ 1 

2.9961 


C19A--027A'" 


3.314 (4) 


TT 1 1 1 vii 

H11---C1™ 


""y A A /TA 

3.4469 


1 r\ A XT^O A iii 

C19A---N23A'" 


3.465 (4) 


T T 1 1 f^^v'n 

H11-C2™ 


o A1 '^ o 

3.0228 


1 n A A iv 


1 A^ A /0\ 

3.424 (8) 


TT 1 1 /"^O vii 

H11'"C3 


3.3268 




3.354 (5) 


TT11 /^lAAvii 

H11--C19A™ 


3.1387 


C19B---N23B"' 


3.424 (5) 


TT1 1 1 AT^vii 

H11--C19B™ 


Oil OT 

3.1387 


C21---C21'" 


3.524 (4) 


T T 1 1 T TO vii 

H11--H3 


3.5974 


LzzA- "(Jz4A™ 


3.385 (8) 


TT 1 1 TTO C A vii 

Hll'-'Hz5A 


3.4568 


LzZA'"(Jz5A™ 


3.404 (8) 


TT1 1 Ty^CTTli 

Hll"'Hz5B 


3.4075 


C22A---027A"' 


3.282 (9) 


TT1 1 TTn A xii 

H11---H23A''" 


O T /I A 

2.8749 


C22A---C15 


3.492 (4) 


TT1 1 TTT)Tlxii 

H11-H23B''" 


2.4740 


CzzA'-'Clo 


3.594 (4) 


TT 1 A A i 

HiZ"(Jz4A 


T ATT 

2.7077 


CzZA*"CzzA^ 


3.393 (4) 


TT1 /~\'^CT7>i 

HlZ"*(Jz5B 


2.6608 


C22A---C22A"' 


3.393 (4) 


TT1 /~\T77~>xii 

H12-027B''" 


3.5614 


f~^'^ '~\ r> A Tiviii 

C22B--024B™' 


3.427 (8) 


TT1 'I XT-^O A xii 

H12---N23A''" 


3.5845 


/~1'^'\"n /^'"l ^ T>viii 

C22B--U25B™ 


3.369 (7) 


TT 1 vii 

HlZ*"C3 


3.2816 


C22B"-U27B 


3.305 (11) 


TT1 O ^ vii 

HlZ*"C4™ 


3.5193 


C22B--N23B^ 


3.247 (9) 


H12--H3™ 


3.1803 


C22B"-C15^ 


3.492 (4) 


H12---H3' 


3.2642 


C22B-"C16^ 


3.594 (4) 


T T 1 Tt A vii 

H12--H4™ 


3.5653 


C22B-C22B*^ 


3.393 (4) 


TT1 'I TTOCT~ii 

H12-H25B' 


2.8558 


C22B-C22B" 


3.393 (4) 


TT1 'I TTT) A xii 

H12-H23A''" 


3.0095 


/^'^ /I A T TO 

024A---H3 


2.5591 


TT1 1 TTT)Tlxii 

H12--H23B™ 


3.5480 


i^f^ A k TT1 

024A--H12 


3.3956 


TT1 TT'*>0/~*iii 

H12---H23C 


3.5825 


A A TTTC A 

024A---H25A 


2.2753 


TT1 y1 XT'^TT^V 

H14---N23B^ 


3.5997 


024B---H12 


2.9356 


T T 1 A 1 xii 

H14---C21™ 


O A 1 

3.5891 


024B--H25B 


2.2756 


T T 1 /I T T 1 Z" V 

H14-"H16^ 


3.5243 


025A-H12 


2.8862 


H14-H21A™ 


3.0664 


025B-H3 


2.5728 


H14-H21C™ 


3.1902 


025B-H12 


3.4386 


H14-H23D^ 


3.0506 


026-H14 


3.1162 


H16" 026^ 


2.5039 


026-H21A 


2.9916 


H16-C14"= 


3.1983 


026-H21B 


2.4516 


H16-C15"' 


3.0667 
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026-H21C 


2.9767 


H16-C16 


3.5377 


/~\'^^ A TT1 /' 

027A-H16 


2.5604 


TT1 /~1 1 y^iv 

H16—C16"' 


o o r\o r\ 

3.3930 


027A-H23A 


2.4581 


H16"C17^ 


3.4376 


027A "ffiSB 


3.0392 


H16-C20"' 


3.5037 


i^T7"r* TT1 A 

027B---H14 


2.5151 
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H5 — C5 — Co — C 1 


179.3 


C15 — CI 6 — C17 — H17 


1 TO A 

178.9 


TTC /~^c r^£. nc 

H5 — C5 — Co — Ho 


—0.7 


H16 — C16 — C17 — C18 


1 no c\ 

178.9 


CI — C7 — C8 — C9 


-111. 11 (19) 


HI 6 — C16 — C17 — HI 7 


-1.1 


1 ^ O TTO 

C 1 — C 7 — C 8 — H 8 


2.8 


C16 — C17 — CI 8 — C13 


-0.1 (4) 


C 1 — C7 — C 1 z — C 1 1 


178.4 (2) 


1 "7 /"^10 TT10 

C16 — C17 — CI 8 — HI 8 


1 TA A 

179.9 


CI — C7 — Clz — Hlz 


—1.6 


TT1 T 1 O ^ 1 '> 

H17 — C17 — CI 8 — C13 


179.9 


C8 — C7 — C 1 2 — C 1 1 


0.6 (4) 


H17 — C17 — CI 8 — HI 8 


-0.1 


C8 — C7 — C12 — H12 


-179.4 


026 — C20 — C21 — H21A 


121.5 


C12— C7— C8— C9 


0.7 (4) 


026— C20— C2 1— H2 1 B 


1.5 


C12— C7— C8— H8 


-179.3 


026— C20— C2 1— H2 1 C 


-118.5 


C7— C8— C9— CIO 


-0.5 (4) 


C 1 0— C20— C2 1— H2 1 A 


-60.1 


C7— C8— C9— C13 


-178.49 (19) 


C 1 0— C20— C2 1— H2 IB 


179.9 


H8— C8— C9— CIO 


179.5 


C 1 0— C20— C2 1— H2 1 C 


59.9 



Symmetry codes: (i) x, -y^Vl, z-1/2; (ii) x, -y+^12, z+1/2; (iii) -x+\,y+\l2, -z+1/2; (iv) -x+\, -y+\, -z+1; (v) x, -y+l/2, z-1/2; (vi) -x+2, -y+l, -z+1; 
(vii) x, y, z-1; (viii) -x+\,y-\l2, -z+1/2; (ix) x, ->'+l/2, z+1/2; (x) x, y,z+\; (xi) -x+1, -yf 1, -z-1; (xii) -x+1, -y+l, -z; (xiii) -x+2, ^+1/2, -z+3/2; (xiv) 
-x+2, ->H-1, -z+2; (xv) -x+2,>^l/2, -z+3/2. 



Hydrogen-bond geometry (A, °) 



D—n-A 


D—R 


U-A 


D-A 


D—K-A 


OlSA—mSA-OllA'" 


0.84 


1.72 


2.544 (9) 


168 


015B—m5B-021B'" 


0.84 


1.72 


2.546 (8) 


167 


N23^— H23^-024^™ 


0.88 


1.80 


2.661 (8) 


166 


N23S— H23C-0245™ 


0.88 


1.83 


2.667 (10) 


161 



Symmetry codes: (iii) -x+1, 1/2, -z+1/2; (viii) -x+1, ^1/2, -z+1/2. 
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